Objective: To evaluate epidemiological, clinical and prognostic characteristics of children with biliary atresia.
crucial, since delay leads to the need for LTx or death in the first 3 years of life. [8] [9] [10] Prognosis of patients with BA has improved in the last decades, reaching 90% of cases, 10 due to timely performance of portoenterostomy and LTx followed by adequate immunosuppression. More than 50% of patients who undergo portoenterostomy become jaundice-free and, among them, several patients reach adolescence without LTx. For those who present complications such as portal hypertension and cirrhosis, LTx provides a good quality of life. 11 The experience of several countries regarding BA has been described, 5, [12] [13] [14] [15] [16] [17] but there are only a few isolated reports on the experience with BA in Brazil. 18, 19 This study aimed to evaluate clinical, epidemiological and prognostic characteristics of Brazilian children with BA. histological, imaging and surgical data, as previously reported elsewhere. 6, 11 Data were initially analyzed as a single set, being subsequently divided into three categories according to the decade in which portoenterostomy was performed: 1980s (1982-1989); 1990s (1990-1999); and 2000s (2000-2008) .
Patients and methods

Retrospective
Age at portoenterostomy was classified according to four age groups: ≤ 60 days; 61-90 days; 91-120 days; and > 120 days. In order to analyze the overall and native liver survival, 91-120 days and > 120 days age groups were evaluated as a single group. Information was collected by investigators from each participating center and sent to the Data Registry Center, in Brasília, Brazil, where data were entered on a single platform for statistical analysis.
Cases initially followed in a center and then transferred to another hospital to perform LTx were considered as a single case from only one of these centers. Since this was a retrospective study, a complete data collection including all patients was not feasible. Table 1 . In 69.0% of cases, LTx followed portoenterostomy, whereas in 31.0% of cases LTx was performed as the primary surgery ( Figure 1 ).
Among patients previously subjected to portoenterostomy, age at LTx ranged from 0.8 to 2.6 (2.6±3.1) years. The remaining children were transplanted earlier, at around 0.6-1.5 (1.2±0.8) years, revealing a significant difference between groups (p < 0.001).
Survival rates
The overall survival was 67.6%, and the highest survival rates occurred in transplanted patients (without previous Early patient referral for portoenterostomy in due time remains a challenge worldwide, [22] [23] [24] [25] [26] but it has been attained in some countries, 27 with a trend toward decreasing age of referral over the years. In developed countries, age at portoenterostomy is around 60 days. 13, 14, 28 The 4-year survival rate among Brazilian patients who underwent portoenterostomy (73.4%) was similar to that observed in other centers, such as in Canada (79.0%) 5 and France (75.3%). 13 The 4-year native liver survival rate of
Place of origin
Brazilian patients (36.8%) was similar to that of patients from Canada (36.0%) 5 and Switzerland (37.4%), 15 but lower than that observed in the United Kingdom (51.0%) 14 and Japan (63% in 5 years). 28 In this study, 4-year survival rate and 4-year native liver survival rate were both inversely correlated with age at portoenterostomy, reinforcing the detrimental effect of age on the postoperative prognosis. 8, 26, 29 Age at portoenterostomy is known to affect native liver survival. According to Serinet et al., 30 France (25.0% in 5 years). 31 Furthermore, in the United Kingdom, the 5-year native liver survival rate of patients operated on after 100 days reached 45.0%. 32 Such data suggest that portoenterostomy should be attempted even in children around 90 days of life, provided they present neither decompensated liver disease nor complications of portal hypertension.
The importance of portoenterostomy is evidenced in Figure 1 , which shows a mortality rate of 41.4% for operated infants, not subjected to LTx, in comparison with patients who did not undergo any procedure (93.6%). Portoenterostomy can provide a 20-year native liver survival for 21.0% of patients, 33 while native liver survival of non-operated children with BA decreases dramatically in the first years of life. 13 In the long run, however, most patients with BA ultimately need a LTx. 34 In this study, 46.6% of patients underwent LTx, a low rate in comparison with other countries, such as Switzerland (64.6%) 15 and Canada (60.0%). 5 The low Figure 1 shows that performance of LTx reduced mortality rates among Brazilian children with BA, with a post-transplant survival reaching 88.3%, a rate similar to that observed in Canada, 5 USA, 12 and United Kingdom. 35 Another factor that may negatively impact overall survival rates, in addition to availability of LTx, is late referral of patients with BA. In Brazil, late referral of patients with BA might reflect difficult access to reference centers or lack of diagnostic suspicion by parents and non-specialized pediatric services, since, at onset, patients are in good condition and present appropriate weight for age. Jaundice, which may be less evident, mainly in dark-skinned patients, can be overlooked, thus delaying diagnosis. Experiences from other countries have proved that late referral can be changed by improving medical practices and health policies. The United Kingdom adopted a policy of centralization in 1999, limiting treatment of patients with BA to three reference centers, 14 while France, in 1997, introduced a collaborative effort among their various national centers. 13 Other countries have adopted measures to raise awareness of their population with warning signs and screening systems for BA, such as "Yellow Alert" campaigns 37 and the use of a colorimetric scale to identify acholic stools. 38, 39 Among these strategies, the national stool color screening system, which integrated the infant stool color card into the Child-health Booklet given to every neonate, has proven to be effective and easily applicable. 40 In summary, this multicenter study on patients with BA showed that, in Brazil, overall survival of affected patients is below the desired level already attained by other groups, 
